Vagal mechanisms controlling serotonin release from the gastrointestinal tract and pyloric motor function.
This chapter focuses on investigations of two mechanisms controlled by the vagal nerve; serotonin (5-HT) release from the small intestine and pyloric motor function. Morphological, physiological, pharmacological and biochemical methods were combined in these studies. 5-HT is mainly stored in enterochromaffin cells (EC), but is present also in mast cells and nerve terminals of the gut, as observed by immunocytochemistry. Vagal nerve stimulation causes a release of 5-HT from EC to the portal circulation and to the gut lumen. Morphological evidence for the endoluminal release of 5-HT was obtained by autoradiography and immunofluorescence. The 5-HT release from EC is mediated by a beta-adrenoceptor mechanism via sympathetic adrenergic fibers in the vagal nerve, originating from sympathetic ganglia, e.g. the superior cervical ganglion. This vagal adrenergic pathway was studied by fluorescence microscopy and retrograde tracing of horseradish peroxidase. The vagal peptidergic (nonadrenergic, noncholinergic) control of pyloric motor function was studied in chloralosed cats by means of an in vivo model, where changes of an applied flow of body-warm saline through the pylorus were recorded. Also, gastric volume changes were monitored. By means of immunofluorescence the presence of VIP-, enkephalin (ENK)- and substance P (SP)-like immunoreactivity was demonstrated in pyloric neurons and in the vagal nerve. Physiological evidence for a vagal VIPergic relaxatory mechanism was obtained, while ENK-neurons seem to mediate the vagally induced pyloric contraction, prevented by naloxone pretreatment. SP may mediate part of the vagally induced pyloric and gastric contraction, the latter probably via axon collaterals on final cholinergic neurons. ENKergic and SPergic vagal contractile mechanisms seem to be additive for the pylorus.